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ABSTRACT

This study compares the effectiveness of on-the-job and

formal training methodologies of United States Coast Guard

enlisted rate training as a function of job performance and

rate of advancement. Results indicate there Is no

significant difference in evaluated work performance between

"A" school and striker graduates at the E4 and E5 rank. The

comparison of rate of advancement to E5 indicates the

Boatswains Mate (BM) and Machinery Technician (MK) personnel

undergoing the striker, on-the-job training advance

significantly faster than their "A" school counterparts. The

difference in rate of advancement between Yeoman (YN) and

Storekeeper (SK) strikers and "A" school graduates was not

found to be statistically significant. Recommendations are

made to perform a cost effectiveness study, review selection

criteria for "A" schools and establish striker program

standards. 
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I. INTRODUCTION

As the Coast Guard enters the 1990"s, the organization Is

faced with uncertainty regarding level of funding as a result

of the federal deficit and political processes. This reality

forces an evaluation of the strategy, goals and plans of

operation required to meet our missions. One important

aspect of the organization Is the development of our human

resources, which makes them capable of performing jobs that

collectively define Coast Guard missions. As a personnel

intensive service, it is a mandate that our members are

trained in the most efficient and effective manner possible.

There is no single "right" way to train, but there are always

more effective and efficient methods and programs by which we

can establish the knowledge, skills and abilities of Coast

Guard personnel to perform their jobs to standards.

Personnel productivity and job performance are difficult

to quantify in a service organization. If these indicators

are analyzed in the context of the organization's strategy

and scope of the study made, they can provide information to

aid decision making with respect to resource allocation.

This paper will address the effectiveness of the two

initial enlisted rate training methodologies; (1) formal,

resident "A" school, and (2) informal, non-resident,

on-the-job training (the striker program). A comparison will



be made of job performance measures of personnel trained by

the two methods.

There are no prior assumptions about which training

method should result in superior performance because there

are many variables that can impact on performance and which

are difficult to control. The question of which method Is

more effective becomes interesting in light of research that

shows that programmed instruction is much more efficient than

on-the-job training in respect to knowledge acquistion. The

next question then becomes: how effectively are personnel

performing their missions on-the-job and does the

effectiveness relate to training methodology?

The external evaluation of existing training programs is

important if we are to assess the real impact of our

programs. Opinions of Coast Guard supervisors on the subject

of training effectiveness are as diverse as the unit

implementation plans of the striker program. There is

certainly a place for both formal, classroom training and

informal, on-the-job training as vehicles to shape behavior

and develop knowledge, skills and abilities in our personnel.

This study may assist in determining the proper mix of

training resources we apply to our human capital to achieve

the goals we set for the organization as a whole.
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II. BACKGROUND

This chapter will outline characteristics and procedures

of the two general Coast Guard (CG) enlisted rate training

programs and provide an overview of the assignment and

advancement processes.

A. GOALS AND CHARACTERISTICS OF COAST GUARD ENLISTED RATE

TRAINING

The goal of Coast Guard rate training Is to "...provide

military personnel with the capability to better fulfill

Coast Guard missions and their necessary support." (CG

Personnel Manual (PERSMAN), pp. 1-2.) The specific

objectives are:

o To indoctrinate personnel with an understanding of their
assigned duties, to develop necessary skills and to
develop a sense of responsibility within the service
organization.

o To develop personnel through a balanced program of
formal, resident and on-the-job training to reasonably
ensure the safe and competent execution of their
assigned tasks.

o To provide personnel with an opportunity to qualify for
promotion and advancement.

There are currently two methods of attaining the specific

CG enlisted ratings described in Appendix A. An enlisted

person can attend a formal, resident "A" school or engage in

an informal, non-resident striker program. The

characteristics of each are described below:

3



1. "A" School

"A" School Is a formal, classroom-oriented program of

instruction which is specific for each enlisted rate. "A"

schools are located In Petaluma, CA; Yorktown, VA; and New

London, CT and are characterized by:

o Standardized Instruction. Lesson plans corresponding to
terminal performance skill or knowledge objectives are
developed for each course and presented in a relatively
consistent manner to each class.

o "Trained" Instructors. Instructors are selected based
on their job performance and attend an instructor
training class to learn effective teaching techniques.

o Controlled Environment. "A" school is conducted in a
well defined and controlled classroom, facility or shop
setting which attempts to minimize external interference
and control the training process.

o Resident Program. "A" school attendees are assigned
specifically to the "A" school for instruction and
usually reside in a student barracks.

o 10-16 Week Duration. Courses are composed of lesson
plans which cover the practical factors required for
advancement to E4 in a specific time frame.

a. "A" School Selection

Selection to "A" school Is based upon:

o Minimum Armed Services Vocational Aptitude Battery
(ASVAB) composite scores as shown in Table 1.

o Informal assessment of Individual motivation by
Commanding Officer to complete and make use of the
training.

o No non-judicial punishment or civil convictions for six
months prior to applying for "A" school.

o Special requirements for sight, hearing, security
clearance or citizenship.

4



"A" SCHOOL REQUIREMENTS

TABLE 1

School Current Minimum

Rat Duration Wait Time ASVAB ComDositel

BM 102 253 VE+AR=101

DC 13 18 VE=MC+AS=152

EM 16 16 MK+EI+GS=152 & AR=52

MK 14 9 AR=MC=AS=150 or VE+AR=106

QM 12 2 VE+AR=110 & NO+CS=101 & AR=57

SK 10 31 VE+AR=101

SS 13 2 VE+AR=101

YN 11 9 VE+AR=106 & NO+CS=101

ICG Training and Education Manual, pp. 216-219.
2School Duration in weeks (as of Jun 89).

3 Current Wait Time in months for last E3 on list.
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The actual number of "A" school graduates per

year, per rate is determined by Commandant, Office of

Personnel (G-P), and is based on the number of guaranteed

school requirements, expected separations from the service,

expected number of strikers who make rate and the needs of

the service. The waiting list for "A" school is publicized

Coast Guard wide and is also shown In Table 1. Coast Guard

policy states that within six months of reporting to one's

first unit out of boot camp, the member should submit an "A"

school request which establishes his position on the "A"

school waiting list for that rate. He will continue to

perform his assigned duties as an E2 or E3 until he is picked

up for school.

b. "A" School Graduates

"A" school graduates are expected to have basic,

essential rate knowledge and be able to perform technical

skills at the E4 level of performance as outlined in the

Enlisted Qualification Codes Manual (EQCM). An excerpt from

the EQCM for the Electricians Mate (EM) rate is included as

Appendix B. Class "A" school graduates are apprentices who

will require on-the-job training under close supervision to

carry out duties. Upon successful completion of the "A"

school course of instruction, the member is normally advanced

to E4 if all requirements for advancement are met (i.e.,

successful completion of military requirements,
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correspondence course and length of active duty

requirements).

2. The Striker Program

The striker program Is an informal program of

instruction conducted at the member's parent unit. It is

available for the rates which have been assessed by the

headquarters force manager as being relatively non-technical

and "teachable" on the job. Those rates are BM, DC, EM, MK,

QM, SK, SS and YN. The Instruction methodology is

characterized by:

o Self-Paced, Individualized Instruction. Striker
programs are self-paced and dependent upon the resources
available at each unit.

" Non-Dedicated Instructors. Rated personnel assigned to
each CG unit can act as on-the-job Instructors to the
striker, but they have other duties to perform and do
not normally have access to an instructor training
course.

o Normal Working Conditions. The striker program must be
integrated with the operational commitments of the unit.
This may allow for a full, five day striker program or
it may only allow two, half-day training periods per
week.

o Unspecified Course Duration. There is no specific time
required by the CG to complete a striker program.

o Non-Standard Instruction or Curriculum. There are no
terminal learning objectives associated with the striker
program. As such, It is an ad hoc curriculum which
usually results from the needs of the striker and
department head of the rate being struck.

Strikers must show proficiency of each required

practical and knowledge factor in their rate for the E4 level

of expertise as specified in the EQCM. Each factor is

7



verified and annotated by a subject matter expert at the

unit, and later reviewed by the Commanding Officer.

Striker programs vary in their Implementation, but

are all based on the completion of the practical and

knowledge factors required by the EQCM. The amount of time

taken to complete the practical factors and compete for

advancement in the striker program are dependent upon:

o Unit operational requirements.

o Command and departmental priorities.

o Individual motivation and ability.

B. ASSIGNMENT PROCESS

Following the completion of "A" school or the striker

program, the member is advanced to E4. From that point, the

needs of the service dictate his location of service in the

Coast Guard. Graduates of both programs are expected to

perform at the E4 level of expertise in their rating and are

eligible for assignment to any Coast Guard unit. While

strikers may stay at the unit where they have performed their

on-the-job training, there is no guarantee of this. Rate

vacancies are the driving force behind the assignment

process. Conversely, "A" school graduates would return to

their parent units upon E4 designation only If a vacancy

exists. It is assumed that there Is no bias towards either

group in the transfer process. In other words, the detailers

are concerned about previous unit experience in relation to

8



qualifications and accrued "sea" time, but the variable of

rate training method is not considered In the assignment

process.

C. ADVANCEMENT PROCESS

The enlisted advancement process is detailed In Chapter 5

of the Coast Guard Personnel Manual. The objectives of the

advancement process are:

o To allow an orderly progression of enlisted personnel in
the rating structure.

o Ensure the required degree of proficiency at the various
grade levels within each rate.

o Promote those best qualified to fill vacancies which
occur.

Advancement is based on a system of servicewide

competition. To qualify to compete in the servicewide

examination (SWE), which is given for all rates (E4 through

E6) twice a year in March and September, each member must:

o Fulfill length of active duty requirements.

o Fulfill minimum sea duty requirements.

o Successfully complete military requirements and rate
technical correspondence courses.

o Complete all practical and knowledge factors for the
rating considered.

o Obtain a parent command recommendation for advancement
which Is based on the member's assessed qualities of
character and leadership potential.

o Have at least minimum enlisted evaluation marks for the
period prior to the servicewide exam.

9



The advancement criteria is a composite servicewide

examination score which Is detailed in Table 2. The

composite score is representative of each member's

performance, seniority and knowledge. (PERSMAN, 5-C-2)

1. Job Performance

The performance factor Is a cumulative measure of the

member's performance at his current rate. The score Is

derived from the Enlisted Performance Evaluation form

(Appendix C). This evaluation is conducted twice a year by

each member's supervisor and the performance criteria are

measured on a behaviorally anchored rating scale. It Is an

assessment of the member's total output or productivity to

the Coast Guard as measured by military, team work,

leadership, service representative and human quality factors.

2. Seniority

Seniority is quantified by assessing time in service

and time in paygrade. The more Job experience, the higher

the weight this factor holds In the advancement process.

3. Knowledge

The knowledge criteria for the servicewide

competition is assessed by the servicewide examination given

twice a year in March and September. The exam Is content

valid with respect to the knowledge and practical

qualifications required for the next higher rate. The

subject matter content is divided into pass/fall and rank

10
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SERVICEWIDE COMPETITION SCORE

TABLE 2

Maximum Scorel % of Total Composlte

Exam Score 80 44

Performance Factor 50 28

Time in Service 2  20 11

Time in Paygrade3  20 11

Medals & Awards4  1

Maximum Composite 180 100
SWE Score

1CG PERSMAN, p. 5-C-2

2Time in Service (TIS), one point per year

3Time in Paygrade (TIR), two points per year

4Medals & Awards, points determined by award earned as
specified in CG PERSMAN, p. 5-C-2.

11



ordering questions. To be placed on an advancement

eligibility list, the candidate must achieve a passing score

on the pass/fall portion of the test. The rank ordering

questions are intended to distribute the minimum and highly

qualified candidates.

4. Precedence List for Advancement

The total servicewide examination composite is used

to establish a precedence list for advancement of eligible

personnel. A cutoff is established for every list, for every

rate and Is based on the anticipated number of rate vacancies

In the next six month period. If above the cutoff, the

member is assured advancement. If below the cutoff, the

member will not likely be picked up for advancement and must

again compete in the next servicewide examination. This

advancement process is used for advancement to E4, E5 and E6.

The only exception is at the E4 level where "A" school

graduates do not compete in the servicewide examination,

although they do successfully complete terminal performance

objectives for the course of instruction. Strikers who pass

the servicewide examination for E4 are generally advanced to

E4 when vacancies are available as the entire eligibility

list is considered above the cutoff. The first time strikers

and "A" school graduates compete against each other for

advancement Is at the E5 level.

12



III, THEORETICAL FRAMEWORK

The goal of any training program is to change or

establish a behavior which Is required for the accomplishment

of specific tasks of a Job a person will be performing. This

is successfully accomplished when the trainee posesses the

knowledge, skill or ability to perform the required tasks,

on-the-Job, to an established level of proficiency.

This chapter will establish the theoretical significance

of initial rate training and subsequent advance, and discuss

the relation it has with job performance and productivity.

A. SIGNIFICANCE OF INITIAL RATE TRAINING

Initial rate training is a member's indoctrination to a

specific work discipline which differs from other specialty

rates within the organization. It has the following impacts

on the Individual:

1. Establishes Conceptual Framework

Each rate has a specific mission and a unique theory,

body of knowledge and tasks which define it. For most

trainees, their first involvement with the concepts of each

rate Is during their training as a striker or an "A" school

attendee. Studies have shown that problem solving Is

facilitated by previously presented information which was

presented in a form that required for Its comprehension, the

13



same conceptual processing as that demanded by the subsequent

problem. (Lockhart, Lamon, GIck, 1988, p.36) Additionally,

the manner in which an Individual Is taught to perform tasks,

or gain a body of knowledge, or acquire problem solving

skills affects the ability to make judgments and perform in

the future. Initial skill acquisition Is important in the

development of judgment relating to the use of a set of

rules. (Carlson and Schneider, 1989, p.240)

2. Scope of Job

Initial rate training will focus the trainee's

attention on the requirements of the rate and will establish

role perception. Expectations for the tralnee's behavior and

attitude as a professional petty officer are conveyed to him

through the training, and is largely a function of

characteristics of the trainer, the environment of the

training and the course of instruction. (Goldstein, 1986,

pp.88-106 and Kirkpatrick, 1985, pp.302-319)

3. Performance Standards

Initial rate training sets the standards of

performance expected of a rated petty officer. These

standards will be used at a later date In the evaluation

process, which attempts to assess all aspects of a member's

performance and his or her contribution to the organization.

4. Validity

In order to be successful, initial rate training must

be content valid in relationship to the actual job

14



requirements. It must teach to a set of Job performance

standards required in the field. The more valid the training

program, the greater the chance of effectively establishing a

conceptual framework in an Individual which will provide the

basis for an acceptable level of job performance.

B. SUBSEQUENT ADVANCED RATE TRAINING

Following Initial rate training, the member will acquire

new knowledge and skills from the unit training program, his

job experiences, advanced "C" school training and

correspondence courses. This subsequent training will either

reinforce current behavior, provide new knowledge and skills,

or contradict the initial training. The further one travels

chronologically from the initial training, the greater the

potential for cumulative interference with the initial

framework already established and the more difficult it

becomes to establish cause and effect between initial

training method and observed job performance. (Freda, Hall,

Ford, 1981, p.419)

C. PRODUCTIVITY AND JOB PERFORMANCE

The human captial interpretation of the experience

earnings profile states that Individuals are paid In direct

relation to their productivity, or their earnings for the

organization. As an employee receives more training, human

capital is increased and more is provided to the organization

15



in the way of output. Since people increase their knowledge

and skills through work experience and formal and informal

instruction, the potential for increased productivity is

rewarded by advancement to the next higher paygrade. Thus,

it is assumed that the more quickly a person advances, the

more productive he or she Is for the organization.

Productivity is a relative term in a service organization and

is very difficult to measure In terms of a person's output.

(Medoff, 1980, p.703) In the context of this study, a

person's total productivity is given as a function of the

quality and quantity of work performed, the contribution to

the well being of the unit and the professional image he

conveyed to the public.

The Enlisted Performance Evaluation form attempts to

capture various measures of productivity of the individual

with six composite factors reflecting military manner, team

effectiveness, work ability and accomplishments, leadership

ability, Coast Guard representation and human factors.

Within each division of a unit, supervisors mark an

individual's performance In relation to descriptors of each

aspect of a person's performance on a scale of one to seven.

These rankings will reflect the overall productivity to the

service in an Ideal sense. The supervisor will be assessing

the individual's problem solving capability, ability to work

with others, stamina, conduct, motivation and workmanship, as

16



incorporated In this Enlisted Performance Evaluation form

shown as Appendix C.

Specifically, the work performance factor should be

dependent to a large degree on the initial training the

person received. It would be theorized that, all other

conditions held equal, a person with a superior conceptual

framework, knowledge and skills will have a higher work

factor which is a reflection of higher productivity. A

person with this background will also advance more quickly as

a result of a higher servicewide evaluation composite based

on superior performance.

17



IV. LITERATURE REVIEW

Past studies and experiments have been performed which

attempted to assess training effectiveness of various

programs of Instruction. The problems associated with them

are common to the problems associated with any measurement of

behavior in the social sciences; that is, how to account for

threats to external and internal validity. This section will

provide an overview of previous studies as they pertain to

the concepts of training effectiveness and efficiency.

A. TRAINING EFFECTIVENESS

Training is conducted with the intent of enabling a

person to perform tasks and gain knowledge needed for the

performance of a job at a later date. Kirkpatrick, (1985, p.

302) assesses the effectiveness of a training program at four

different levels:

o Trainee reaction to training.

o Trainee learning during training.

o Trainees chanae in behavior as a result of training.

o Trainees Droductivitv as a result of training.

While all four levels are important in an overall

evaluation of training, behavior as assessed by actual Job

performance is a valid and significant indicator of training

effectiveness. Vlneberg, Joyner and Taylor (1978, p.2)

18



suggest that training effectiveness is a function of the

number of tasks taught and the resultant quality of

performance. Other studies have elaborated on the complexity

of training effectiveness as a function of characteristics of

the individual, the characteristics of the programs of

Instruction and conditions of the workplace.

1. Characteristics of the Individual

Characteristics of the Individual which influence Job

performance are ability, motivation and role perception.

(Porter and Lawler, 1968 cited by Terborg, 1977, pp.188-216)

a. Trainee Ability

Porter and Lawler (1968, cited by Terborg, 1977,

pp.188-216) included the characteristic- of the individual in

their model explaining job performance. Subsequent field

studies have shown that, where ability test scores were used

in selection decisions, there was relatively little support

for the hypothesized relationship between ability and job

performance. (Gavin, 1970; Lawler and Suttle, 1973; Vroom,

1960, p.18 9 cited by Terborg, 1977, p.189) This finding is

supported by subsequent studies that show ability level of

graduates... (of a training program) are.. .not related to

fleet performance measures, but do have predictive power for

school performance measures. (Freda, Hal, Ford, 1981, p.419)

The ASVAB minimum scores for selction to enlisted

"A" schools have been shown to be good predictors for

performance in training, but are less valid as predictors of

19



actual job performance In the field. (Abellara, 1976, cited

by Eitelberg, 1988, pp.80-81) Achievement In the cognitive

realm does not ensure achievement in the performance realm.

(Sullivan and E!dnburg, 1988, pp.38-43)

b. Trainee Motivation

Motivation Is the individual's desire to

demonstrate a known behavior (or learn a new one) and

reflects willingness to expend effort. (Muchinsky, 1987,

p.446) There are numerous theories which attempt to model

individual motivation. All have met with various degrees of

empirical support, but no theory has received so much support

that it can be declared the theory of motivation. (Muchinsky,

1987, p.484) A balanced perspective would indicate that

there -re personal traits and environmental variables which

impact on an Individual's desire to put forth effort in the

accomplishment of a job, or even to learn how to perform the

job in the first place.

c. Trainee Role Perception

Role perception Is defined as the direction of

effort on what action or behavior the individual thinks is

appropriate for the task. (Porter and Lawler, 1968 cited by

Terborg, 1977, p.188) This aspect of human behavior is

unique to each Individual and corresponds closely to the idea

of merging Individual judgment and motivational

characteristics.
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2. Characteristics of the Program of Instruction

Characteristics of the program of instruction which

influence job performance include:

o Training methodology.

o Training validity.

o Instructor expectations. (Goldstein, 1986, pp.88-106)

a. Training Methodology

Instructional methodology has long been thought

to influence the effectiveness of a training program. Miner,

Das and Gale (1984, pp.49-59) assessed three different

training methodologies (case oriented, experiential and

lecture) aimed at teaching organizational behavior. Their

findings indicate there was no significant difference between

the methodologies as measured by a final exam, a post exam

(one month after course completion) or student satisfaction

with the course. They recognized a threat to the external

validity of their model in the amount of effort spent

reviewing each other's course material and test instruments,

which could have attenuated some of the "natural" differences

between the methods.

A mail survey of training experts conducted by

L.L. Neider (1981, pp.24-30) ranked training methods by the

criteria of satisfying a particular objective. The results

of the survey indicate lecture arid programmed instruction

were regarded as the most effective methodologies with

respect to knowledge acquisiton, with lecture ranking ahead
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of programmed instruction In the areas of changing attitudes,

problem solving skills, Interpersonal skills and participant

acceptance. Programmed instruction ranked ahead of lecture

in knowledge retention. Whatever the training or teaching

methodology, learner involvement may be a key variable in

training effectiveness. Esbeck (1984, pp.71-83) proposes

that the learner's involvement In the learning process

affects his productivity in much the same way that a worker's

increased participation and responsibility in production in

the company results in a significant improvement in

productivity.

Training methodology also includes the variable

of time. The amount of time spent learning a task and time

between practice sessions are significant determinants in

skill acquistion and retention. Goldstein (1986, p.83)

citing Underwood (1964) has shown that massed practice is

better than spaced practice for acquisiton (of verbal

skills), but poorer for retention. The literature indicates

that distributed practice utilizing reasonable rest periods

is the favored technique for optimization of performance.

(Goldstein, 1986, pp.80-87)

b. Training Validity

In order for training to be effective, trainees

should be using the skills, knowledge and attitudes that are

developed in training, In the transfer setting. (Goldstein,

1986, p.88) With on-the-job training, the training and

22



transfer setting are Identical and positive transfer has been

shown to occur when task stimuli and required responses are

Identical In both settings. (Holding, 1965, p.90 cited by

Goldstein, 1986) However, most training and transfer

settings are not the same and the degree of congruence

between the task stimuli and the required response in both

settings Is a measure of the training validity of the

program.

c. Instructor Expectations

A significant factor In the success or failure of

any training program is the Instructor. Eden, Ravid and

Shani (1982, cited by Goldstein, 1986, p.106) performed

controlled experiments that indicated that inducing high

expectations of students in trainers enhances trainee

performance. This relates closely to the motivational

qualities of the instructor.

3. Conditions of the Workplace

Conditions of the workplace include supervisor

support, feedback and rewards. (Kirkpatrick, 1985, pp.

302-319) The trainee will walk away from the course of

instruction ready, willing and able to perform his Job at a

given degree of proficiency. The conditions of the workplace

will either enable or disable the trainee to carry out his

duties by the support, feedback and rewards available.

Studies dating back to the Hawthorne Effect In 1930 account

for increases in productivity as a result of personal
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attention paid to workers by their supervisors. (Dwyer, 1977,

p.8)

B. TRAINING EFFICIENCY

While this paper deals primarily with training

effectiveness, the efficency of training in relation to

learning achieved and program cost is important enough to be

addressed in this chapter.

Studies of training efficiency have found that when

comparing on-the-job training (OJT) to structured training

programs, OJT is not as efficient in teaching employees

necessary skills. (Kalner, Begley, Maggard, 1983, pp.84-95)

They further show that OJT is the least efficient training

methodology available in history.

Marcus and Quester (1986, p.13) measured net productivity

of a United States Navy trainee as the contribution of the

trainee less the loss In productivity of the trainer in the

training process. They found that when camparing "A" school

and striker training with this research methodology, "A"

school training was more cost efficient as a result of a

greater net productivity associated with "A" school

graduates. The productivity assessments were made on the

basis of supervisor ratings which compared strikers and "A"

school graduates to an average four year rate specialist in

the Navy.
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A previous Coast Guard study (Langholtz, 1979, pp.66-67)

found the opposite to be true In a cost analysis of resident

versus correspondence training In the MK rate.

Correspondence training was found to be a less costly method

of training to the E4 level of proficiency.

C. SUMMARY OF LITERATURE REVIEW

Training effectiveness is a complex issue with numerous

significant variables. The task of assessing the effect of

the independent variables has been attempted by many in the

past, with a variety of resultant findings. Researchers have

had to use the measures of effectiveness available to them

and attempt to account for the threats to validity inherent

in each model.

The next section will develop a research methodology that

takes account of the variables that are characteristic of

each training program and which may account for some of the

variability in the effectiveness of each program of

instruction. The variables which account for training

program effectiveness and are nt inherent in the actual

training method will also be assessed in relation to the

threat to validity they pose to the model.
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V. RESEARCH METHODOLOGY

The comparative methodology for this study was based on

the strategy of performing secondary archival research of the

USCG Performance Management Information System (PMIS). As

pointed out In the last two chapters, Job performance was

dependent, in some part, on the Initial rate training

received, which enables personnel to perform the tasks that

make up the job. The relative effectiveness of the training

methods used to incorporate basic rate skills, knowledge and

abilities In the Coast Guard enlisted personnel can be

measured using the criteria of performance evaluations and

rate of advancement.

This chapter will outline the research model used in the

study, specify the data to be collected, assess threats to

validity and the scope of the methodology.

A. STATIC GROUP COMPARISON

The model used in this study was based on a static group

comparison and Is shown In Table 3. Enlisted personnel

currently in the database were sorted by rate and training

method and then again by paygrade. To control for variance

in job performance as a function of the variance In aptitude,

a range of ASVAB composite scores was defined which contained

an appropriate mix of "A" school and striker graduates. The
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data from these records were used to make subsequent

comparisons between the groups.

ADVANCEMENT MODEL

TABLE 3

S A

I I4
Striker Program "All School Program

Service / I (Time to Advance 4 ' Service
Separations4-E5 to E5 from E4) E5--+Separations

E6 (Time to Advance E6
to E6 from E4)

B. DATA

With records selected for each training method and sorted

by rate, paygrade and ASVAB subtest composite range, data was

then extracted and used as criteria to evaluate differences

in job performance between the groups.

1. Enlisted Performance Evaluations

The Enlisted Performance Evaluation (Appendix C) Is

conducted twice yearly for all Coast Guard personnel E4-E6.
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It is a behaviorally anchored rating scale from one to seven

and measures six composites of human behavior. While all six

components are significant with respect to the overall

productivity of the individual, only the work factor can be

linked with any confidence to the initial rate training

program the individual encounters. The work factor is broken

down Into eleven rated categories Including knowledge,

determining priorities, using resources, monitoring work,

guidance required, keeping supervisor Informed, workmanship,

meeting deadlines, learning from experience, observing safety

practices and stamina. While some of these may not be

dependent upon training method, it is the best overall

measure currently available to assess job performance. The

work factor score is determined by the member's supervisor

and has a range of 11 (lowest performance) to 77 (highest

performance). The form has been designed so that the

majority of Coast Guard personnel will be described by the

characteristics in blocks 3 to 5. Again, since the

assignment process Is random, there is no expected bias in

the use of this instrument as a measure of job performance.

The work factor was extracted from all records for

each paygrade and compared, e.g., work factors for all MK2

(ES) personnel, work factors for all BM3 (E4) personnel. A

separate variance T-test was used to assess If a significant

difference in average job performance exists between the
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groups as measured by the work factor of the enlisted

evaluation system.

2. Rate of Advancement

The rate of advancement is defined as the length of

time required for an individual to attain a higher rate. The

advancement process, previously detailed In section II.C., Is

characterized by a servicewide competition and a number of

performance hurdles.

Each record was polled to determine the length of

time taken to reach each paygrade from the initial attainment

of E4; e.g., if the record of an E6 was in the BM "A" school

population, then the length of time taken to attain E5 was

used in determinin the average time to advance to E5 within

the BM "A" sclicA graduate population. This average rate of

advancemen'. was then compared to the average rate of

advancement for the BM striker population to determine if a

significant difference exists.

C. THREATS TO INTERNAL VALIDITY

1. Selection Bias

Acceptance to "A" school Is contingent upon a minimum

ASVAB subtest composite score as detailed in Table 1. Any

differences in job performance as a result of teaching

methodology would be difficult to analyze due to selection

bias present in the system. This effect Is attenuated by

selecting groups which are comparable in aptitude as measured
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by the ASVAB minimum set for "All school selection. It is

assumed that there are strikers who met the minimum ASVAB

requirements for "A" school, but decided to strike the rate

at their unit rather than attend a formal school. The

aptitude differential between groups could have an impact on

servicewide exam performance which accounts for 44% of the

SWE composite that is used In the advancement process. With

aptitude controlled, the behavioral differences between the

groups can be attributed In greater weight to the different

teaching methodologies to which each group Is exposed.

2. Motivation

There are several theories which attempt to describe

the sources of human motivation ranging from the satisfaction

of basic needs to expectancy/valence which attempts to

account for both intrinsic and extrinsic factors. Varying

levels of motivation will affect personnel behavior at all

levels beginning with the learning process during training

and continuing to Job performance in the field. Data which

relects the differences In motivation In personnel are not

currently available. For the purposes of this study, it is

assumed that since all personnel are assigned without bias

following the attainment of E4, the external motivation

resulting from the individual's environment (i.e.,

supervisor's characteristics, work conditions) is distributed

equally through both groups. There are no assumptions made

regarding the distribution of Intrinsic motivation within
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each group. It could be that strikers, since they are

involved in a self-paced curriculum, are more self-motivated

which could be a significant variable affecting Job

performance and rate of advancement. This will be addressed

again in the conclusion.

3. Experimental Mortality

This study does not include members who separated

from the service during the period of the study. While it

may not be a factor, one group or the other could be

experiencing significant mandatory separation rates due to

unsatisfactory performance. If those members are no longer

part of the comparison groups, (assuming they were in the

initial comparable ASVAB criteria range) the findings could

be skewed from the loss of low end observations and will be

less indicitive of the true population behavior. Since the

starting point of the study is the attainment of E4, no data

have been obtained on the dropout rate from the striker

program as compared to the "A" school programs. This is more

a measure of the efficiency of the program than it is of the

effectiveness, but would provide a more descriptive picture

of the overall Implementation of both training programs.

4. Sample Contamination

While on the "A" school waiting list, It Is likely

that some members are gaining rate experience at their parent

unit. This gives them a base of practical experience in the

field which enables them to Incorporate more of the training
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they receive at "A" school. Thus, some "A" school graduates

will be contaminated by on-the-job training previously

received in that rate. There are no records to account for

the experience level of the entry level "A" school trainee.

It is rare for an "A" school dropout to successfully strike

the rate.

D. SCOPE OF METHODOLOGY

This study Is based on a methodology of behavioral

comparison and is intended to be used as an indicator of the

relative effectiveness of the two primary enlisted rate

training methods. It does not attempt to analyze the

implementation of the training programs at a micro level.

Rather, there are general statements made regarding the

characteristics of each training method. There is also no

attempt to attach program costs to each training method,

although a cost effectiveness study of training would

certainly be a viable area for follow-on research.
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Vi. DATA AND ANALYSIS

Data from CG PMIS was collected on current active duty

personnel. Criteria previously described were applied to

6,200 observations which resulted in 1,264 observations that

were further sorted by rate, rank and training methodology.

Data from the resultant observations were then compared to

determine if differences existed for average work factor or

for rate of advancement as a function of training

methodology.

A. AVERAGE WORK FACTOR

The average work factor represents the average mark

obtained within the work factor composite of the Enlisted

Performance Evaluation form for all marks given in three

marking periods (Fall 1987, Spring 1988 and Fall 1988). The

data analyzed represent one aspect of rated job performance

of those individuals who met the criteria for ,he comparison.

One problem encountered in the data analysis was the number

of missing values associated with this factor from the

database. In many cases, the 1,264 observations which

qualified for the comparison, based on previously described

criteria, did not have enlisted evaluation marks and were

treated as missing values. It is assumed that the missing

values are randomly distributed between the two populations
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and does not have a significant impact on the results of the

comparison. In other words, the data presented should be

representational of the complete data set and not create a

concern for validity of the comparisons to the "true"

behavior of the populations.

1. Results of Average Work Factor Comparison

Table 4 details the results of T-test procedures

applied to the data. The null hypothesis assumes that the

average work factor is equal for both groups. The results of

the T-tests indicate that the null hypothesis cannot be

rejected. In other words, there is no significant difference

in average work factor between the two groups across rates at

either the E4 or E5 level.

2. Discussion

The results of equal average work factor between the

groups were expected for the following reasons:

a. Expected Range of Performance

Performance standards detailed in the Enlisted

Performance Evaluation form (Appendix C) are designed so that

the majority of personnel being evaluated will fall between 3

and 5. With this "expected" range thus established,

evaluators may be reluctant to give marks outside the range

unless a person's performance is truly exceptional in one

direction or the other.
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b. Common Minimum Performance Criteria

Both groups are trained towards a set of common

minimum performance criteria established In the EQCM. If

both groups are actually attaining rate knowledge and skills

according to the established criteria, they should be

evaluated on-the-job as exhibiting the average behavior

described for each mark, if positive transfer is taking

place.

The true comparison of effectiveness of training

programs would be better established if data were obtained

for personnel who left the service after attaining rate.

Inadequate marks are one criterion for discharge from the

Coast Guard for unsatisfactory performance. Of course, those

people who have attrited may have contributed to an increased

differential between the average marks for the two groups

which might indicate a performance difference as a result of

training method.
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AVERAGE WORK FACTOR MARK

TABLE 4

RATE/
RANK METHOD N MEAN STDDEV T DF PROB>1TI

BME4 A 29 4.42 .42 0.23 45 .82
S 18 4.4 .52

BME4 A 12 4.6 .31 -1.07 27.0 .30
S 17 4.7 .53

DCE4 A 2 4.1 .31 -0.67 6 .37
S 6 4.3 .27

DCE5 A 2 4.2 .07 -1.32 6 .23
S 6 4.5 .40

EME4 A 8 4.4 .53 -0.67 7 .53
S 1 4.7 -

MKE4 A 42 4.4 .59 0.89 44 .38
S 4 4.1 .65

MKE5 A 21 4.7 .50 -0.38 22 .71
S 3 4.9 .44

QME4 A 11 4.4 .62 -0.41 10 .69
S 1 4.7 -

SKE4 A 13 5.0 .42 -0.13 16 .90
S 5 5.0 .48

SKE5 A 6 5.3 .40 1.48 7 .18
S 3 4.8 .62

SSE5 A 5 4.8 .09 -3.19 4 .03
S 1 5.1

YNE4 A 5 4.6 .45 1.94 4 .12
S 1 3.6 -

YNE5 A 5 5.3 .62 1.02 7 .34
S 4 4.8 .84

1T-Tests for unequal variance based on F-Test results.
2 Average Work Factor.
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A larger sample size would Increase the power of

these tests and also decrease the possibility that one

outlier would skew the results. The SS E5 comparison of

striker and "A" school methods only uses one striker mark and

five "A" school marks and shows a significant difference at

the .05 level of test significance. But with only one

striker mark, there are too many explanations available to

account for this differential that have nothing to do with

training method. As a result, the comparisons with larger

sample sizes are more credible and are more likely to be

representative of the "true" behavorial differences between

the groups as a result of training method.

Previous studies have shown that aptitude does not

necessarily predict actual job performance. Used in

conjunction with the results of this comparison, it would

seem likely that the criteria of minimum ASVAB composite

required for "A" school used in this study could be relaxed

and the T-test comparisons would again result in no

significant difference in rated performance as a function of

training methodology. The ASVAB selection criteria becomes

more important in relation to the rate of advancement

comparison in the next section.

B. AVERAGE RATE OF ADVANCEMENT

The average rate of advancement represents the average

number of days taken to advance to E5 from the attainment of
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E4. Of the strikeable rates, only four are comparable due to

population size constraints.

1. Results of Average Rate of Advancement Comparison

Table 5 details the results of the T-test procedures

applied to the data. The null hypothesis assumes that the

average rate of advancement Is equal for both groups. The

results of the T-test are:

o There Is a significant difference in the rate of
advancement to E5 in both the BM and MK rates at the .05
level of test significance (strikers advance almost
twice as fast as "A" school graduates).

o There is no significant difference in rate of
advancement to E5 in either the SK or YN rates at the
.05 level of test significance.

o The distribution of advancement rate for the BM "A"
school population is bimodal whereas the BM striker
population exhibits a normal distribution. The
remaining rate distributions are difficult to
characterize due to low number of observations.

2. Discussion

The differential rate of advancement could result

from the effects of a variety of influences. A review of

advancement criteria detailed in section II. C. shows that

rate of advancement is dependent upon:

o Minimum performance qualifications (to qualify to
participate in SWE competition).

o Composite SWE score.

o Time in service.

o Time in rate.

o Medals and awards.

o Needs of the service.
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With these criteria in mind, the following points may

explain why an advancment rate differential exists in the BM

and MK rates and not in the YN and SK rates.

AVERAGE RATE OF ADVANCEMENT TO E5 FROM E4

TABLE 5

RATE METHOD N MEAN STDDEV T DF PROB>MT1

BM A 24 10641 510.3 3.752 34 .0007

S 43 629 330.1

MK A 64 1070 454.3 3.413 69 .0011

S 7 468 312.5

SK A 14 967 370.0 1.303 20 .2096

S 8 761 337.4

YN A 22 981 428.2 -0.823 25 .4203

S 5 1144 226.6

IMean number of days to advance to E5 after attaining E4.

2 Assume unequal variance as result of F-Test.

3 Assume equal variance as result of F-Test.
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a. Mechanical Skill Transfer

The mechanical skills required to perform jobs In

the BM and MK rates may be more effectively taught and

transferred from the OJT setting to the workplace in a

self-paced striker program than they are In a formal "A"

school setting. If a majority of the practical factors

required for advancment are mechanical in nature and

mechanical skills are taught more effectively in a more

interactive, on-the-job training environment, then strikers

may be ready to take the SWE sooner than "A" school gradutes

as a result of getting their practical factors signed off at

a faster rate.

Within the SK and YN rates, there may not be a

distinct advantage from teaching clerical or organizational

skills in a self-paced striker program In relation to a

formal school setting. Both programs may produce graduates

who have the same capability for completing practical factors

required for SWE competion and advancement to the next rate.

b. Learning Methodology Transfer

The nature of the striker program prepares those

who successfully complete the program to continue to advance

their knowledge and skills in the same way they are

accustomed, i.e., self-paced, correspondence work to complete

required courses and learning skills on-the-job. "A" school

graduates are accustomed to classroom learning and a
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controlled teaching environment. They must adopt a different

learning strategy to advance to E5 both In signing off

practical factors and in competing in the SWE. Strikers have

previous experience with the SWE as a criteria for

advancement to E4. Again, this factor may be more

significant in an environment requiring mechanical skills to

complete tasks than In an environment which requires more

knowledge and administrative procedure skills for task

completion.

c. Duration of Instruction

The length of time taken to develop a conceptual

framework and acquire basic rate skills may provide an

advantage to strikers who have no established course

duration. Consequently, with the striker "curriculum" spread

over a longer period of time, they may be able to more

effectively incorporate their training in a conceptual

framework which assists them in acquiring new skills and

knowledge in their career. They also may be working on E5

practical factors as a part of their striker duties. This

could give them a head start over comparable "A" school

attendees who are being taught only to the E4 rate criteria

set In the EQCM, in as short a time duration as possible.

This logic does not account for the insignificant difference

in rate of advancement for the SK and YN rates.
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d. Service Experience

As shown in Table 6, the striker population has a

mean time in service at the point of attaining E4 which is

greater than "A" school graduates for all rates compared.

While this difference is only significant for the BM rate

because of the spread of the data and the relatively small

number of observations, the Time in Service (TIS) variable

does count towards 11% of the total SWE composite score used

for advancement. More time in service could also increase

the general experience base of striker candidates. It should

be noted that the pay base date was used for the members

entry date to the service. Some observations were

questionable because of the length of time taken to achieve

E4 (i.e., some took eight years) but they were included in

the calculations because it was deemed possible to take that

long to make E4 in some cases and also there was no way to

tell if the member had interrupted service from the data

analyzed.

e. Motivation

If either group is more motivated to perform

their jobs or advance as a result of personal or external

lactors, they may show significant differences In behavior.

Intrinsic motivation is difficult to quantify. No

assumptions are made about this variable in relation to which

group could be "more" motivated to advance.
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AVERAGE TIME IN SERVICE AT E4

TABLE 6

RATE METHOD N MEAN STDDEV TDF PROB>lTI

BM A 24 12211 480.0 -2.382 65 .0203
S 43 1491 424.0

MK A 64 1145 702 -1.893 65 .1038
S 7 2009 1184

SK A 14 1256 786 -1.442 20 .1661
S 8 1837 1108

YN A 22 1381 791 -1.822 25 .0809
S 5 2140 1073

1Mean number of days to advance to E4 from pay base date.

2Assume equal variance as result of F-test.

3Assume unequal variance as result of F-test.
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f. Unit Familiarity

Strikers may be more likely to stay at the unit

where they received OJT, which could give them an advantage

over uA" school graduates in relation to knowledge they

already have concerning unit processes and being familiar and

secure In the work environment. NA" school graduates may

require a higher output of time and effort to Just get in the

groove of a new unit. They may not be able to apply as much

of their personal resources towards advancement as soon as a

striker who could immediately continue with his advanced

learning after attaining E4. Data concerning this variable

were not attained, but if it were significant, it seems

likely that it would affect the YN and SK rates in much the

same way that it affects the BM and MK rates. This effect is

not apparent from this study.
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VII. CONCLUSION AND RECOMMENDATIONS

A. CONCLUSION

This study has reached three basic conclusions:

o There is no significant difference in rated work
performance between graduates of "A" school and striker
programs.

o There is a significant difference In rate of advancement
to E5 between "A" school and striker program graduates
in the BM and MK ratings. Strikers advance at almost
twice the rate of "A" school graduates.

o There is no significant difference in rate of
advancement to E5 between "A" school and striker program
graduates in the SK and YN ratings.

It is a risky proposition to make sweeping

generalizations about program effectiveness in relation to

job performance. The model specified and the variables used

must be assessed alonqg with the findings to gain a more

precise picture of true behavior.

There are many bottom lines that the Coast Guard must

assess when looking at training; including the desired

outcome, cost effectiveness and efficiency of the training

programs.

With the available data, this paper has assessed the

effectiveness of the current initial rate training programs

in the Coast Guard in relation to job performance and

productivity. It could be argued that a faster rate of

advancement correlates with increased productivity. With
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advancement comes increased responsibility, greater skill

level and increased Job efficiency and effectivenss. In

general, we want our personnel to advance as quickly as

possible while being competent and effective on the Job.

With this in mind, the next questions should be:

o What is the cost effectiveness of "Al school compared to
striker programs?

o Can more efficient and standardized striker programs be
developed?

o Are "A" schools preparing their trainees to advance, or
only to perform at the E4 level of expertise?

B. RECOMMENDATIONS

The following recommendations are made with reference to

further study in the area of training program effectiveness.

1. Cost Effectiveness Study

Perform a cost effectiveness study evaluating

performance as a function of rate training method, minimum

ASVAB composite and training duration. This could present

findings which relate to the next recommendation.

2. Establish Standards and Improve Efficiency

Establish standards and improve the efficiency of the

striker programs. It is difficult to speculate on the

efficiency of the variety of striker programs being

implemented in the Coast Guard, but observations indicate

that strikers are generally on their own with reference to

the lessons they set themselves up to receive. Some units

have extremely well documented curriculums for strikers and
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other are ad hoc. The Coast Guard could develop a pilot

program for strikers using computer-aided Instruction or

interactive video which could help standardize the knowledge

and skills all E4's in a particular rate should possess.

This might also bypass the variability of effectiveness of

on-the-Job trainers who have not necessarily had Instructor

training.

3. Perform External Evaluations

Perform external evaluations of striker programs in

the same way they are currently being used for "A" schools.

This will give a better assessment of accomplishments and

deficiencies of the two training methods.

4. Review Selection Criteria

Review selection criteria for "A" schools. If

strikers and "A" school graduates have the same performance

evaluations and strikers actually advance faster than their

"A" school counterparts of comparable aptitude (BM and MK

rates), then they may actually be able to perform adequately

in a classroom setting. Since the ASVAB is supposed to

predict performance in the classroom, a comparison of "C"

school performance for both groups might be enlightening in

the determination of the utility of an ASVAB composite

criteria for selection to attend "A" school.

5. Prepare Graduates to Transition Process

Prepare "A" school graduates for the transition to a

learning environment that requires self-motivation and is
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based on Job site training instead of formal instruction.

This may not be a problem with rates in which the "A" school

learning environment Is very similar to the learning

environment in the field, but some training methodologies may

not transfer well at all. If the "A" school graduates are

prepared to learn in a more interactive way on-the-job, they

may acquire skills and knowledge at a faster rate and

subsequently advance more quickly.

The preceding recommendations are no way intended to

slight the efforts of anyone in the Coast Guard training

community. The Coast Guard prepares its personnel to perform

their jobs well and this study asks questions with the intent

of improving our service's effectiveness and our personnel's

job satisfaction.
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APPENDIX A

RATE AND GENERAL TASK AREAS

EATE GENERAL TASK AREAS1

Boatswains Mate (BM) Operation and navigation of
small boats, store cargo,
handle ropes and lines.

Damage Controlman (DC) Welding, firefighting, pipe-
fitting, woodworking, shore
facility maintenance.

Electricians Mate (EM) Operation and repair of
electrical power plants and
equipment.

Machinery Technician (MK) Operation and maintenance of
engines, steering and
propulsion systems.

Quartermaster (OM) Ship navigation and signaling.

Storekeeper (SK) Provision and accounting for
supply of clothing, spare parts
and commissary items.

Subsistence Specialist (SS) Prepare crew meals and procure
mess supplies.

Yeoman (YN) Maintain personnel and unit
records and prepare
correspondence.

1The general areas are not intended to be inclusive of
all tasks performed within each rate, but rather an indicator
of the primary focus of each rate.
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COMDTINST M 1414.8A
APPENDIX B

PRIVACY ACT STATEMENT

CG- 1303 RECORD OF PRACTIC AL FACTORS 1. The routine uses uthids may be made of the information: To prosidec a record of

In accordance with 5USC 5S2alel3l. the following information is provided to you proficietcy int each practical (moor dessnonstratted for advaancement so the ant highero
when supplying personal information to the U S Coast Guardrte

I Auhorl wschautoried te slictaton f te inormtio 14USC3524. Whether or not dsoicr of such information is mandatory or voluntary (required
I Athortwhih athouedthetotctttto orthetnfrmutonId SC 52by )aw, ot optional? and the effects an the indmvidual. if any, Of not Providing all or

2 Principal purpose(s) for which inforrmatiott Is intended to be used To record comple. any pan of the requested infornmationt: Disclosure of the informoation is noluutar-
tion of pructica7T [ator requiremsents b ' Coast Guard Regular and Reserve enlisted but non-disclosurre may mnull in disqualification of eligibility foe advancement to the
personnet for advancemenim eligibilit). next enlisted rate.

INSTRUCTIONS

ALL PERSONNEL Practicat factors added by anseadn to COMaDTINST Ml1414.o (oWdCG-JIfj shAAl

CG- 
3

-103C shatl be utiltzed to record the completion of practical factor requirements be entered in the species; provided,
hc enlisted personnel of the Coast Guard and Coast Guard Reserne as outlined in the
Entiisted Qualifications Manual. COMDTINST M1414 8 (old CG-3l11) CGR (INACTIVE DUTY) PERSONNEL

A% profictrnc% is each practical factor is demonstrated, an cnn is to he made in hePrior to commencement of ADT. the member's Resernt Unit shalt indtcate, by circling
DATE and INITIALS columns tn red, those factors which cannot he completed during Inactine duty and should he

completed on ADT.
V, aiimr of rod-sdual requirements shall be noted in the remarks section. Do not date
red initial isais ed requirements

aieO ELECTRICIAN'S MATE JAILBRgVIATior EM USCGR (INACTIVE Ot~~pjPERSONNEL

DuATE$ 0f COMPLETION 01 PRACTICAL FACTORS CNECKocic FOR sRE Lroft RESERVE UNIT NO

PRACTICAL. FACTORS COMtPLETEDCOPLTE
_____________________________________DATE JINMcSiut PRACTICAL FACTORS -DAT~E ICOA

G 2 ELECTRICIAN'S MATE lEMt. GROUP III RATING -ENGINEgERING .405 Accomplish the following mainienane on circuit breakers
AND MULL, a Luhricate hearing point and bearing surfaces, including latches

h Clran all surfaces. with a dry cloth, blowr or %scuum cleaner. usling
SCOPE apptosd methods

C Inspect the sealing surtaces 01 contractr and ila. aitmratures and pole
Eti....., rir %lat- stand .aich on inoiitlerirttor S1 su10 ishh-ad. ., nI-trllcs to wenihat the% arc cean, (teero rwust.and swated prnpely
eQuimnt. .opierate eloctnsal equiptment, maintain. and repair pours and ,ltni ii- ot 01 Accompisr the following maintenance on circuit breakers
cuits, electrical futures. moits. generators. drtiuion. tslichhoais and othes clc a Check and replace pins, hearings, latches, and contact or mechanism
itial equipment. test (or shot ciscuiti. grounds icr thr caiulsiec ard retact and springs. hereecest-e %car. corrosion. or oceheating% isidenied
nebosld eliiilruitreir- an elcrc nsor h Inspnect trip shafts. toggle linkages, and all oiber mechanical part o we

phi iecorrate freed, and without binding
GUAIFICATIONdS FOR ADVANJCEMENST I insp"e' mehanical and electrical connections. including mountina bolts

anti -Acusdairot disconneect drsies and control wiring
INW Pcical- Facit d emote and replace circut breakers

502 Detect. locale. and repass grounds, open circuit%. and short circusits in clegauss.
A FUlkIDAE%*T A I SOf E .LXTRICItr NAt%D EEtCt R)\tCS in,--iem

601 Semose. test, and replace detecriu components in automatic degrusstng con-
iii' snierprel ich-mans digr-m 01 udi- <j.3.,ri.ic,,c i iM paneli

a,- ttpntaie she toll nuso standard ii, t.irreni -tid in sei, el,ti-as 451 % IOTOES %%D(GFssERATORS
nictoanic eQ..itrcI

* VotImeIrs a0l Esamne tanningil motors and generator* lor ithfiort. unusual or eczessit
h Ammete ncios- heatin,. anti lbricant leakate

Yi ... ntnr .42 D~iect and locate fsound,. open -Ciscti uan 0t-i1 --- c. in AC Ant DC
it %ll -.tttim1e wisicir and mnoms on-tll-r

SOhmne lid 4 t lean and lubriate etecitic Motors and msssotrpeseractici
I stiee 4*Om Iteteic It- the tint and secure

Irequ"n. meter A A sigle A( tenetator, connected toca ho.
I Ph"sr~in iou., diciI, ii An iee DC generator connected tooa hit.

I Poler tacr mete I A DC weeao hich bar been oiperatig in parallel with Another Itrera-
Iher n ccnup~nintirin !111n
Transistor ....... dl An A( gennratort ohich has bees oprating in patliel -Ith another genes.

in Claolf n ammleser, MO ta and put on the line
t.:scillr and..asscited etuirine Du genttor Ie pa...ttet opetats

ictTent iniena &ciscuis l fetecitical roctrr-siiat -i. n,... and ii AIL gn I .- bith, fiut nontiatallel ops,.ii
gri undi I An A> generator I to1 tic a o nonparallel opiratio

nrc Masreeteitca qanttis uc a ceisape. cii int and rti a -ai dns t( genetors.... r paratlel operatioe

an' tiaus t .. est quirmen tot orre-c praion, make At THl~OtIZED er' t4 ttentisltontss'sotarrao genertsor,. and misoss
and cathri, ont ingla1 s1 mnial Itcn"iirst 400I snipecs tot and c....nit deificieces in bruihe.. i-, a, I Ash% mariuflaciuers%

a1c1 Cit-int degr-resclsiu to degree ta1-h-c andci,, isiiio~
ten I Opetas an Instrumenrt -rnsttee cio Ae set. c.-, el~t~ de~in.a tr gAil

equipmernt 1, Ituch ainseiand disac
C:tI an oscilloscopet in ciiicniltn. anti comr-s - sI& ise I Stah Itilders

ti5Domnrtrai-orecs se pig tonid.c III 40v el~ebaig in moitor% generator,
A Osodes rnse. silion -controlled so c' hrniis r p-nd 410 Sot ice A( arid DC m.sot csselr eldn

crc'uit beard. A Eeria, se conracd sips. contactor assetics. solenoid coils. nierlead
ica Opete . the ttling isandard set quclr-rs ue - istlciut Aat te-a, and .nr

Ci~ctoni eqipin1, Adjusting ceload and time sequencenrelai coniaci gari. anti1 contact
A CGtound tault -eet r.....

cilg tete .... S lu nsiiot rstpe ileaii

8 l1 19,(1Th Vh 015%,. AND C ABl I~ a Csimsrr.-

401 Using proper ptscidu- nd cqt12nn! 5mir~ stinte ,as us mact iteotnutaii.
402 Solder eletosreat connect Ions anJ tricet e(, I tie1rsi . aduiimenu. .d p. i Ciuecar.a eto .h
4013 tisIAse is dualI ct fc u, s in rtrc It a-ddsstecnrf 'iin niniAnd -in,ti Itttis se, u- sating
Anta Stelncctre ptreiA nd sieo nandInia.s's asiar a...'. a ~~i.. intii
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PRACI -A, FACTORS COMPLETED COSMETEC
DATE toistt PRCTICAL FACTORS CATE afamE

b Tesing of se,%omnos and aumplid~ne. f. M aitoagsa ta rnso.
c Making phrase and balancing adjustments. . Set aPdi"libationbnardla enealuae s caam n.

.#tot Derec'. locale, and repair grounds,. open circuits. and sioer circuit% in ships% .404 Qualifi Io staolvdnian saulihaey bilers adeuiplen.

see ic and eniergerrgererators arid ascared itcgar.405 Quatfify to stand gracompas watch ad be capable of starring. staffing, sAnd
.62Irspei and resit-oteraie! auleoilin1 tunaing eiquipmerni of enegnygenera perforing adirtamerns for speed and Ingsaudir.

tot% .40 Quahlya ag repiair Party electrician.
.603 Operate and maintain Al.I and D( ihip prropulsiort equipolenii .407 Operate aaittary sgaipsmn sauch as, baslet,.arts water separatrs. puarifisers,
.144 I nspect. lesi . and adlust iollagic rqnulaitrs etc

.501 Qosaify so stand watch On main Peoplrsianvonrol swtchboard.

.302 Mainsain oasitary eqsuipsment much as boshers. artly waiter sepatamre. ptritilnr"
D ft IECTRICAI S)ySTE MN - PKOPLLISION CONTROL. BATTERIES. ec.

APPIJ)ANC ES, IRISTRIL ME NT7S. AND f I XTL RE S .601 Qualify to stand wiatch on main peopalnion machonest

'401Repace arandd,, 1 bvw-.701 Quaify in stand entc engineering watch on hoard ship

402 Replace W.e gaskets and cilk on aloir.Shi electrical (iiuenes G SAFETY
.40 Repair porahle electric tooals. porable lights, fans, and appliances by,

a Tesiing component partis foii groundi. open circuiis. and short cirecuits. .401 Demnonstrae ander simalated candittans the rescue of a persan in contact with
b, Cleaning electeic contacts and aindin:, or elenments an etmeeiaged electrical eeesit. reustocimater of a penman uniconsctous; team elec'

I Replacing defective coeds, plugs. sri runes, elements, ad warn brushes. treal shack, and treant far electrical burs.
bearings and buishiogs etc .402 Demastrate safety prncatasmu foe seesicing equipmnen aklof.

.401 Maintain the fallow in; electrical issitems n small boats .403 Demosttrate salary pecautiass lot rigging casualty power.
. Ignition Igasoline enginei d .t Denmonsteate ability so isolate equipment far repairs, tiluding such safety pe-
h Starring heaier circuit idim engine) cautmens as maging switches. remosing, fuses. proundiog test etfuipasenti. and
I Lighrting using the safety shimming probe.
d Startet .405 Deomonstraie ireatment of acid burns
I ieerator and alternators .601 Conduct electrical emevrgency drills,
Soltagse regulutot .602 Train personnel in peisiciples and pracrice% of electrical saife y

g Bai..e.iIs
,405 Conduct ten discharge and sarious I ypes of charges on storage bruattris H. LOGIC
.406 Place ren storage batirte t-ic dir state in s.eriic
450' Maintain and repair sound-powered telephones and circuits None
.409 Maintain electic gullet eqcuipment (ranges. griddles. it) kettles, roasting

risen'. baking -ses. etc I bii I ADMINISTRATION
a Locatig and repairing grounds. open circuits, arid short circuits.

b Inspecting and insuriegf that proper cleanliness is maitatined. .401 Locate and use foe matnienunce and repair information
..09 Replace or repair delecise lugs or connecors of storage battery cahles. a. Nslal Engineering Manual fCG-4l 31.
.410 Maintair and repair portable and installed haiierr charging %iticrits h. NAVSIIIPS Technical Msagrual
.411 Maintair IC equipnten, including call bell circuits c Manufacturer's Instracin Books
301 Maintain electric pualle qc'ytcnt (ranges. grtiddles. fry kettles, roastig d. Blueprints

oseri. hake Sins... et, 1 hr e, Current supply system caial and micrcfiche
a Adlosting tenrpeturc cuontrol, and sale(, dri ce' f CALMS - Combined Allowances for Logistics Mitenancze and Sapport
b. Replacteg delectis heating units. thermostats. safelt desices. switc.. System.

5 elir and ruing g. Lucally prepared maitrrenancze check ofl sheet' or PMS card, arid
50 slttin IC equipment including records
a Alarm and warning sr sivmi hs BOSSiBliur Outfit Support Sysreml

b Aroc. -ta31r .501 locae. peepalre .s. d moainan e re re'ii. and poblinon ui hi
, Temperaure ndic-iie enuip-r1n the di n

*r0li Operate manual aedJ auremtati dcfauisngequipn .502 Determnire quartiery reqaisitin requirements for the engineering department
6011 Mtainraie electrical and solid lti propulsion control arid ansdi~arr crinuril --s or vonr disision

tems sucl ascones losrno .i... 1r cli. ri. h0t Prepare CSfP cards lAWchdisr itructicns
it2Pe'lertn matenaic on oleor', and otsnire dead reckoningi anals ec and 602 Prepare and maintain engineering frort.. e--d'. ar. Ii lo r a,:"danor

irc.o fl-- it Alt uth the %aa. Eninern Manuial
Nit Slaira.o-iiitrico aetppier. nvd-al r logs . dcmr logi. deald-reckoning 701 Conduct departmental instructions

ira r'. lI . deu.tvckiine urte. (DRA, and wind direction and speed 702 Conduct on-ihe 1 ob training w-ithinnrhediiiiioc
i -tcmititet .703 Estimate rime. labor. and mareriult required for repair of miachinort. trca:

hi Niaurair -1r~rvp' ctrI ra:, -1c sin. turns. equipment, or systemi r rI1. fke chatigo and ......~ the enirorri d,;aire't
L tisskI k6 51) 1 l.It %,.11 1 1 11511f N '.1o-; , ,.

4il fincrutc inip- udt - lcur. - .uair. icca and tci trgnal lighir aed r 01 st sardcok

.61)2 1cr ar~d re;ai trrning and inchi,- light si--' SENItOR CHIEF ELECTRICIAN'S MATE IEMCSI
t0t Prurite -crrcec .ro'c :, ma, dirtty;crv 1br-d Iron omergercy switch.

bordlr.u fr ednac -ri i I Dil P,iantia P,ior
tis Rplace power arid icbr cable ahoard ship

t4ll Detect, locate, and rctit groundi. open circiurt. and short circuits in lighting .1101 Prode to the engineer technical tnformateon and &J,-tcei'ig pbiis
pc-tdnuiuio an ltmaiarions. reltahltir . and oiperation ef elect rictl ss '1m. and aioctaird

t~Oi Co-e- shore porne to main dii bo o o ate yrhsetsing proper proce. eqarymenil
dull, go0. Direct operaioni und control of electrical dhirrburios ariditfo' cesmmulnt-

,0I In'rai new powe' arid lightig cicision systems and circuits
VIZ Test ART and MBT tllIc proner oWrto o Plani emeurgenics drills for enineerig personnel
(41 Erir,oc lt, and itlt -r-e tanilo.i ..r a. nveers on power and 104 Plan. Oatee. and dire work if ficonel opri:inl ao1 nrta ning elet,.

lrr'nrg in ti.cioarJ. a'dc .orr'iei rcit naiil sisem
N)12 Supe-,,e and ira'- cnrn- ,t -- n--rr m.trrrs. eer and slely .SW Assis in planning pruiest to he aciomptished bi, the engr ine.rdpatiuce

pfu-ll i. e'ta. cet rone ard lighting -citrtrnr! during asailahilires and supetiseschedulied ntkL
Wit -E.'na e m and reri11at rerded lot reai l purer and ighiteg equipinent W6t Train subordinate personnel in the precedure. lot vpa-ir engineering

wi4t % SlIte and tepa 91 and rhl 'eport, and basre or sipsard work rouriti and 10' maintaining engoneering
records

5I Sk t lHST S~Iy
MASTEPR CHtEF ELgCTAPCIAN'g MATE IEMCMI

tl 1Qialil' a, a watch~iahdv' en a D15 ihip' strnice generator and ditition
su101 tiradftpractical factors

a %ial ' .cr :1 'aec - r :, tow.irchhnArd mrel, and indicators to determine
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COMDTINST M141-

2. ELECTRICIAN'S MATE (EM)

GENERAL RATING

SERVICE RATINGS

None.

QUALIFICATIONS FOR ADVANCEMENT

2.000 Knowledge Factors

A. FUNDAMENTALS OF ELECTRICITY AND ELECTRONICS

.401 Methods and equipment used in electrical tests for continuity, grounds, and
short circuits.

.402 Define and explain the theory of:
a. Conductors and insulators, lines-of-force, field intensity, flux density,

permeability, ampere-turns, hysteresis and eddy currents, self and
mutual-induction, and electro- magnetic induction.

b. Coulomb, volt, ampere, ohm, henry, circular mil, farad, and watt.
c. Horsepower, power factor, and volt-ampere.
d. Reactance, capacitance, inductance, and impedance.
e. Torque, frequency, cycle, phase, and pulse.
f. Ambient temperature.
g. Ampere-hour.
h. Common electrical and metric prefixes and units; milli, micro, kilo,

mega, centi, meter, liter, gram, millimeter, centimeter, kilometer, kilo-
gram, milliliter, etc.

.403 Explain electric installation identification systems aboard ship:
a. Classification of circuits.
b. Cable marking.
c. Equipment marking.
d. Panel marking.
e. Switch marking.
f. Phase and polarity marking.

.404 Explain the relationship of resistance, inductance, and capacitance in AC
circuits.

.405 Explain the relationship of current, voltage, and impedance in AC circuits,
including resonant circuits.

.406 Explain minority and majority current carriers in a P-N junction.

.407 Explain the function and theory of:
a. Diodes.
b. Transistors.
c. Unit junction transistors.
d. Silicon controlled rectifiers.
e. Thermistors.
f. Zener diodes.
g. Light emitting diodes.
h. Cathode ray tube.
i. Diode tube.
j. Triode tube.

k. Thyratron.
I. Triac.
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.408 Calculate current, voltage, power, and resistance in DC series and parallel
circuits.

.40 Calculate current, voltage, power, phase angle, impedance, and resonance in
AC series and parallel circuits.

.410 Explain the function of the following in electrical circuits:
a. Resistors.
b. Rheostats and potentiometers.
c. Solenoids.
d. Inductors.
e. Capacitors.
f. Fuses.
g. Switches.
h. Transi'ormcrs.
i. Relays.
j. Rectifiers.
k. Magnetic amplifiers and saturable reactors.

.411 Explain the function and principles of basic transistor circuits including:
a. Common base.
b. Common emitter.
c. Common collector.

.412 Describe the operating principles and components of the following:
a. Primary and secondary batteries.
b. Circuit breakers.
c. Generators and alternators.
d. Shunt motors.
e. Series motors.
f. Compound motors.
g. Stabilized shunt motors.
h. Controllers.
i. Transformers.
j. Single-phase motors.
k. Induction motors.
1. Synchronous motors.
m. Electric brakes.
n. Gyroscopes.

.413 Explain the relationship between farenheit and celsius temperature scales.

.414 Describe the methods and equipment used in electrical tests for voltage, cur-
rent, and resistance.

.501 Describe the operating principles and components of the following:
a. Automatic voltage regulators (AC and DC).
b. Rotary amplifier-type motor generators.
c. Magnetic amplifiers.

.502 Describe correct maintenance procedures for electron tubes and solid-state
devices.

.503 Explain the function and principles of basic transistgr circuits including:
a. Bipolar amplifiers.
b. Field effect amplifier (insulated gate).
c. Power amplifier.
d. Push-pull amplifier.

B. CIRCUITS, WIRING, AND CABLES

.401 Explain the relationship of resistance, temperature, size, and current in an
electrical conductor.
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* .402 Explain the relationship of reluctance, flux, and magnetomotive force in AC
and DC magnetic circuits.

3 .403 Describe the construction and types of shipboard electric cable.
.404 Relationship of current and voltage in wye, delta wye, and open-delta connec-

tions.
.501 Procedures for testing electrical safety devices (such as reverse power relay,

reverse current relay, overspeed trip, and ground-current fault interrupter)
for proper operation.

C. MOTORS AND GENERATORS

.401 Procedures for replacing batteries.
I .402 Explain common operazional faults of AC and DC motors, generators, and

synchros.
I .403 Explain procedures for starting and paralleling generators and switchboards,

splitting plant, or securing generators.
I .404 Explain procedures for flushing bearing housings of grease and oil from lubri-

cated motors.
.405 Explain applications of the law of magnetism to DC motors and generators.
.406 Explain electrical and physical characteristics of electric motors, generators,

alternators, and synchros.
I .407 Explain types of insulating materials and varnishes and minor repair proce-

dures.
3 .408 Explain procedures for checking mechanical and solid state controllers for

proper operation.
I .409 Explain the procedures for replacing bearings in motors/generators.

D. ELECTRICAL SYSTEMS - PROPULSION CONTROL, BATTERIES, APPLI-
ANCES, INSTRUMENTS, AND FIXTURES

I .401 Explain the principles of operation of DC main propulsion system.

.501 Explain the principles of ship control order and indicating systems including:
a. Engine order telegraph system.
b. Rudder angle indicator system.
c. Shaft revolution indicator system.

I .601 Explain the principles of ship control order and indicating systems including:
a. Wind direction and speed indicator system.
b. Underwater log system.

I .602 Explain the principles of gyrocompass and related equipment including dead-
reckoning equipment (DRA, DRI, DRT, etc.).

.603 Explain the principles of operation of electrical and solid state propulsion
control and auxiliary control systems such as consoles, governor controls, etc.

E. POWER AND LIGHTING EQUIPMENT

.401 Explain the procedures for connecting casualty power cables.

.402 Explain the principles of operation, maintenance, and repair of searchlights
and signal lights.

I .403 Describe the normal, alternate, and emergency power-distribution systems for
shipboard lighting and power distribution.

.501 Explain the procedures for test operation of automatic bus transfer switches.

.601 Explain the procedures for disconnecting and removal of instrument trans-
formcrs and meters from switchboards.
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F. WATCHSTANDING

.401 Explaili the procedures for operating steering equipment in pilothouse and
steering engineroom.

.402 Explain the starting and stopping procedures for gyro-compass systems.
.403 Describe the operation of auxiliary equipment such as boilers, oily water sepa-

rators, purifiers, etc.
.501 Explain the procedures for normal and casualty operation of main propulsion

switchboard.
.502 Explain the principles of operation and maintenance of auxiliary equipment

such as boilers, oily water separators, purifiers, etc.
.601 Describe the inspections to be made on ship's service and emergency switch-

board cquipmenrt when power is secured.

G. SAFETY

.401 Explain the precautions to be observed during removal of paint from or
repainting of electrical equipment.

* .402 Explain the precautions to be observed during cleaning of electrical equip-
ment with appropriate approved cleaning solvents.

.403 Explain the effects of electrical shock; methods and types of resuscitation.

.404 Explain the electrical and electronic safety precautions.

.405 Describe the safety precautions of a repair party electrician.

H. LOGIC

.401 Identify and recognize truth tables for logic symbols: AND, NAND, OR,
NOR, or complement.

.501 Explain the following principles or terms:
a. Base two number system.
b. Decimal to binary conversion.
c. Addition and subtraction of binary numbers.
d. Basic Boolean algebra and truth tables.
e. Boolean expression for AND, OR, NAND, NOR, and complement.

.502 State the principles and functions of:
a. AND and NAND gates.
b. OR and NOR gates.
c. NAND and NOR inverters.
d. R-S Flip-Flop.
e. Clocked R-S Flip-Flop.
f. J-K Flip-Flop.
g. Shift register.
h. Binary counter.
i. Astable multivibrator.
j. Bistable multivibrator.
4. Monostable multivibrator.
1. Count detection decoders.
m. Function detection decoders.*

ADMINISTRATION

.401 Explain the purpose of engineering files and reports.

.501 Explain the ptoqedures for maintaining inventory.

56 cH-1

0!



COMDTINST M1414.8A

.601 Explain the procedures for obtaining replacement parts and supplies.
.701 Explain the duties and responsibilities for the EOW.
.702 Explain the procedures for managing a division, shop, or department.

SENIOR CHIEF ELECTRICIAN'S MATE ( EMCS)

QUALIFICATIONS FOR ADVANCEMENT

2.000 Knowledge Factors

3 .801 Explain the capabilities, limitations, and functions of electrical systems and
related equipment.

3 .802 Demonstrate knowledge of current Coast Guard and Navy publications con-
cerning standards of electrical equipment.

MASTER CHIEF ELECTRICIAN'S MATE (EMCM)

QUALIFICATIONS FOR ADVANCEMENT

2.000 Knowledge Factors

None.
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